NDVI Analysis of Hail Swaths Associated With the May 5, 1995 Parker County and Tarrant County, Texas Hail
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A devastating hailstorm moved through the north Texas counties of Parker and Tarrant on the 5th of May
1995, causing extensive damage to structures and vegetation. Remote sensing techniques using
normalized difference vegetation indices (NDVI), image differencing, and change detection were utilized

to assess severe hail damage areas associated with this storm. NEXRAD WSR-88D Level Il data from the NEXRAD/ NDVI Change - Hail Swaths #1 and #2

time of the storm were spatially compared to the NDVI classified hail damage swaths. Analysis shows a (Parker)

statistical correlation exists between NEXRAD radar returns and hail damage for the rural areas of Parker us \ R’P;rlsee;

County, with no correlation evidenced for the urban areas of Tarrant County. Statistical results indicate * » \ j el

that remote sensing NDVI methods are valid for identification of hail swaths in relatively rural areas, but " % CSEE B0l

have lesser application for detection in densely populated urban regions; although hail damage areas g ° '

can be visually identified for parts of the city of Fort Worth. Comparison of the NDVI change detection § i e—

to in-situ observations of the hail event show that greater negative NDVI change values are indicated in - e

areas that experienced the greatest hail density compared to areas which experienced the largest hail *
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I May 5th, 1995 hail damage over Parker and " 017
L Tarrant counties. The May 5th, 1995 o o3
hailstorm event provides a unique 3 °
opportunity to compare the performance of g*“ ——
NDVI change detection techniques for rural o T mm—
and urban areas. = )
Location of Study Area R LR

Normalized Difference Vegetation Index Slcad el s el T e e
(Infrared - Red)/(Infrared + Red) G e s e L B U N e, T

for Landsat 5 TM T i oo S3tae o

(Band 4 - Band 3)/(Band 4 + Band 3)

Results show a decrease in vegetative “health” in

rural areas near reported storm damage locations.
To a lesser extent, the change detection image shows
decrease in NDVI near storm damaged urban areas.
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Time (CDT) Event
1645 Storm develops just to the west-southwest of Parker County.
w E 0 4,6509,300 18,600 27,900 37,200 w E 0 4,6509,300 18,600 27,900 37,200
! Meters ! Meters 1648 Severe thunderstorm warning issued by the National Weather Service office in Fort Worth for Parker
. County.
Landsat 5> TM NDVI Aprll 24th' 1995 Landsat > TM NDVI May 1Oth’ 1995 1717 4.4 cm hail and thunderstorm wind gust are reported near Dennis in Parker County.
1730 Severe thunderstorm warning expires for Parker County.
1730 4.4 cm hail covering the ground to 45.7 cm deep is reported in Annetta.
1745 Severe thunderstorm warning issued by the National Weather Service office in Fort Worth for Tarrant
County. W E 0 4,7009,400 18,800 28,200 37,600
Meters
1800 7 cm hail reported in Aledo. S
1805 7 cm hail and wind damage reported in White Settlement and Benbrook. .
. e Movement of the May 5, 1995 supercell hailstorm as

1808 2.5 cm hail reported at the Carswell Naval Air Station.

1820 8.9 cm hail reported at the Mayfest outdoor festival in Trinity Park, just west of downtown Fort Worth. Inte rprEtEd from the NDVI lefe renCing image-
More than 100 people are injured.

1830 10.2 cm hail reported in downtown Fort Worth. Considerable damage to structures.
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